Xiao-Rui Lyu ( )

(E-mail: xiaorui@ucas.ac.cn)

University of Chinese Academy of Sciences
(UCAS), Beljing

Charm2015 WSU, USA


mailto:xiaorui@ucas.ac.cn

Outline

A Introduction

A Measuremens at BESIII (preliminary)
v S . hadronic decays
vV S . semtleptonic decays

A More potentials at BESII|

A Summary



Charm baryon vs. strange baryon

(a) Charmed baryons (b) Light strange baryons
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Charmed baryon thresholds

> 5.4 GeV




BESIII data taken

In 2014, BESIII took data above s . pair threshold and run
machine at 4.6GeV with excellent performance!
This Is a marvelous achievement of BES!

avallable data set at BESIII Eﬂﬁ_ ‘[ PRL101 (2008) 172001
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First time to systematically study charmed baryon at threshold!
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S ¢" decay rates

More reliable to be treated in HQHEAan
mesons ag consists ofa heavy quark
and a spin antsospinzero lightdiquark

A

A

absolute B F dhas large
uncertainties

semi-leptonic decay modes
have not been fully explored,;
The only measured

BF(scY sl*3) has large
uncertainties

of UB/B~16%

No neutron modes have
been measured
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AbsoluteB F ®fss " hadronic decays

A Absolutebranching fractions (BF) sfct decays are still not
well determined since its discovery 30 years ago

i BFs of all the decay modes36%)are measured relative tor © no  “
i Charm countin@ test SM

I However, no completely mod@hdependent measurements of the absolute
BFaE ©O nu “ (from Argus and CLEO vexd results)
uncertainties of BFs @ decaysare 25%~40% in PDG2014

AUWiOAf FANBIISAGRERSY RSYlué YSI
6(r O N0 “ ) ePT T T F b
precisionreaches tal. 7%

A However measurement using the threshold pairoductions
viae*e annihilationsis unigue:
the most simple and straightforward

[PRL113(2014)042002]
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PDG2014
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Measuring decay rate with missing particle

567pbdata @4.6GeV
Production at threshold has advantages on this type of decays!

A semileptonicdecay rates BB(cY s 1*3) scY se's,
v So far, large uncertainties of BF -1
(UB/B~16%) mainly througlpartial 1000}
reconstructionin inclusive productions ¢ | .

, o eff ~b%*40%

J¥ p B "OGaMARKII and CLEO Tt A ittt

lllllll

v Systematic uncertaintyi/B~14%) 02 01 0 01 02
dominated due to thg: SL modes Unniss = Eniss™Pomis
v BESIII 567hbdata @4.6GeV will #ScY NKs'*

providethe measurement up to precisio
of uB/B~10% by using DT method

A Nno neutron modes has been measured

1000

v the first measurement of these modes
to the level of BF~0.5%.




Measurements of hadronic BFs

AProduced in the pair producti@@’Q © Q Q at
4.6GeV ;

Akinematics does not allow additional partipl®duced
along with theQ Q pair

Afully reconstruct the pairs and take their yield ratios to

measure the BFs:
ratio of single tags (ST) and double tags (DT)

A567pb data consists of more than 1008 Q pairs
Asensitivity of BF reaches to the level of 0.1%

A12 hadronicmodes are being measured at the same
time based on a global ftthinese Phys. C37(2013)106201]

chargeconjugate modes are implied in the following slides
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Detection of ¥ pairs

Constructing p:
from final state
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12 modes
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BGS]]I Estimation on the yields of the 12 mode:

AUse energy differencegE) to improve S/B
AExtract signal yields in the beaoonstrained mass ()

V ST yields¥+ = Mpc = /B ops — |7 - I
V DT yieldsV:s-

ST

A+A_ B 8

= Nypa; " Bi- Bj- 51+3
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We tune ST MC simulations according to the decay
pattern indatato bettercontrol ofsystematics.
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3¢SIL STy vyields in data
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Very clean backgrounds
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